Abstract: With the use of environmental statistics, this paper studied the industrial structure of China's SO 2 emission. Meanwhile, it analyzed the changes of waste gas emissions, SO 2 emissions and SO 2 emissions concentration of the six key industries, namely, the power, steel, building material, chemical, nonferrous metal and petrochemical coking industries in 2014 in comparison with the condition of 2005. The aim is to provide a reference for the scientific determination of the main orientation of SO 2 emission reduction in China.
Introduction
As one of the major air pollutants, SO 2 will be oxidized to form acid rain after it is emitted into the air, and the acid rain formed will lead to soil acidification, thus affecting the growth of plants [1] . Besides, SO 2 is also the precursor of sulfate, an important component of atmospheric fine particulate matter (PM 2.5 ), which is the main driving factor of haze formation [2] . Meanwhile, SO 2 has a series of adverse effects on human health. For example, short-term exposure to SO 2 will induce changes of lung function symptom and respiratory symptom to a certain degree [3] ; it can be absorbed into the blood to exert toxic side effects on the body: breaking the enzyme activity, affecting carbohydrate and protein metabolism and causing liver damage [4] .
China is the world's largest SO 2 emitter. Its industrial sector accounts for 85% of the total SO 2 emissions in China. Hence, it is necessary to control sulfate and continue to reduce SO 2 emissions significantly. This paper analyzed the industrial structure of industrial SO 2 emission in China, with a view to providing a reference for the scientific determination of the main orientation of SO 2 emission reduction in China
Industrial Structures of SO 2 Emissions in China
SO 2 emission amount of each industrial sector in China and their respective proportion in the total industrial emission amount in 2014 are shown in Table 1 and Fig.1 . As shown in Table 1 and Fig.1 , different Chinese industrial sectors have remarkably different amounts of SO 2 emissions, of which SO 2 is mainly emitted by the following six key industries: 42 (hereinafter referred to as power industry), 31 (hereinafter referred to as steel industry), 30 (hereinafter referred to as building material industry), 32 (hereinafter referred to as chemical industry), 25 (hereinafter referred to as nonferrous metals industry), 26 (hereinafter referred to as petrochemical coking industry). These industrial sectors are commonly referred to as "the six key industries" by national statistical offices. In 2014, the six key industriesdischarged a total of 13.81 million tons of SO 2 , accounting for 87.2% of the total industrial SO 2 emissions according to the statistics. Among the six key industries, power industry contributed to largest SO 2 emissions, accounting for 39.2% of the total industrial SO 2 emissions and 45% of the total SO 2 emissions of the six key industries. 
Changes in SO 2 Emissions of Key Industries and Their Contribution to the Whole Industrial SO 2 Emission Reductions
Since the beginning of the 11th Five-Year Plan, China has regarded the total reduction in SO 2 emissions as a binding target of national economy and social development. Whether each sector has reduced its emissions or not? What are the changes of their emission reduction rates during this decade? Which sector has made the greatest contribution to the reduction in industrial emissions? Answers can be found by comparing the SO 2 emission reduction status of the six key industries in 2005 and that in 2014. Thus, the paper calculated the SO 2 emissions of the six key industries and analyzed their contribution to the whole industrial SO 2 emission reductions and the national SO 2 emission reductions, which is shown in Table 2 .
It can be seen from Table 2 that compared with 2005, the six key industries reduced 365.15 million tons of SO 2 emission in 2014, accounting for 98.7% of the whole industrial SO 2 emission reductions and 63.5% of the national SO 2 emission reductions respectively. This can indicate their decisive role in SO 2 emission reductions. All of the reductions were made by power industry whose reduction amount and emission rate were 545.98 million tons and 46.8% respectively, accounting for 147.6% of the whole industrial SO 2 emission reductions and 95% of the national SO 2 emission reductions. On the contrary, SO 2 emissions of the other five industries all showed a growing trend. For steel, nonferrous metal, building material, chemical and petrochemical coking industries, their SO 2 emissions increased by 72.8, 52.28, -30.27, -17.6 and -7.9 million tons respectively; the growth rates of SO 2 emissions were 51.8%, 73.9%, 17%, 15.1% and 11.1% respectively; the contribution to the whole industrial SO 2 emission reductions was-19.7%, -14.3%, -8.2%, -4.8% and -2.1% respectively; and the contribution to the national SO 2 emission reductions was -12.7%, -9.1%, -5.3%, -3.1% and -1.4% respectively. In summary, the vast majority of industrial SO 2 emission reductions came from the six key industriesin 2014. However, in fact, among the six key industries, only power industry played a decisive positive rolein cutting the industrial SO 2 emissions, while the other five sectors increased the emissions instead of reducing them.
Analysis of SO 2 Emissions, Waste Gas and SO 2 Emission Concentration of the Key Industries
SO 2 emissions of various industries depend on their emission amount of waste gas and SO 2 emission concentration. Therefore, the paper analyzed changes of waste gas emissions and SO 2 emission concentration of the six major sectors in 2005 and 2014, so as to analyze the reason why SO 2 emissions of power industry are contrary to those of the other five major industries, as shown in Table 3 . As can be seen from Table 3 , compared with 2005, the emission amounts of waste gas of the six industries with high energy consumption all increased significantly in 2014, while the average SO 2 emission concentration dropped obviously with specific drop range being different in different industries. The drop rate of SO 2 emission concentration reached 78.1% in power industry, which was significantly higher than that in the other five sectors; its emission amount of waste gas increased by 143.5%, which was the lowest among the six key industries, only slightly higher than petrochemical coking industry; this decided that power industry became the only industry with obvious SO 2 emission reductions. The emission growth rate of waste gas of steel industry reached 223.4%, much higher than that of the other five industries, while nonferrous metals industry had a reduction rate of SO 2 emission concentration of 36.6%, notably lower than that of the other five industries; these resulted in the rapid increase of SO 2 emissions of the two industries.
According to the above analysis, from 2005 to 2014, the industrial SO 2 emission reductions in China mainly depended on the sharp reduction in SO 2 emission concentration of power industry. Although SO 2 emission concentration of the other five industries also dropped, their drop rates were much lower than that of power industry.
Conclusions
In the paper, we analyzed the industrial structure of industrial SO 2 emission in six key industries in China. The changes in SO 2 emission, emission concentration and exhaust emission in the six key industries in 2005 and 2014 were calculated and compared. The three conclusions in the study were drawn as follows. Firstly, SO 2 emissions of various industrial sectors in China were mainly from six high pollution sectors, including power, steel, building materials, chemical, nonferrous metals, and petrochemical coking. Secondly, the majority of the industrial SO 2 emission reduction was ascribed to six key sectorsin 2014. However, only the power industry played a decisive positive role in the industrial SO 2 emission reduction. The emissions from other five sectors were still increasing. Thirdly, from 2005 to 2014, industrial SO 2 emissions reduction in China mainly depended on the power industry, in which SO 2 emission concentration significantly reduced and exhaust emission was small growth. In order to further decrease SO 2 emission, it is necessary to optimize the power structure, reduce total electricity consumption, and develop various energy forms, including island solar energy, sea wind energy, tidal energy, wave energy and other renewable energy sources. Moreover, strict policies should be developed to reduce the excess industrial capacity, optimize the industrial structure of the five industries, and develop new emission reduction technologies.
